NEW YORK, JULY 38, 1891. 


IDEALS OF MEDICAL EDUCATION.?. 


WHEN the medical faculty of an ancient, famous, and 


progressive university honors a physician by a request that 
‘he will deliver an address to it, and to its friends, upon such 
an occasion as this, the subject of that address must be sought 
within certain limits. It should have some relation to the 


special work of the faculty,— to medical education as it was, . 


or is, or should be. The fact that you have already had 
_ three addresses bearing on this subject by distinguished med- 
ical teachers, who are more familiar with its practical bear- 
ings and needs than I can be, does not authorize me to try 
another field, although it greatly increases my difficulty in 


selecting reflections and suggestions which are suited to the 


occasion and to the audience, and which, at the same time, 
will not be a wearisome repetition of what is already familiar 
to you. I know, however, that discourses of this kind are 
soon forgotten: were it otherwise, this would indeed be a 
hard world for address givers. 

Of course the medical department of Yale is organized in 
the best possible manner, and is doing the best possible work, 
under the circumstances. I do not know precisely what its 
organization is, or work it is doing, or the exact circum- 
stances which govern it, but I have no doubt it is safe to as- 
sume this. There is one circumstance, however, which very 
commonly affects medical schools and universities, and 
which therefore may possibly affect you, and that is, the 
want of means to do every thing that anybody may con- 
sider desirable. Perhaps, then, some remarks upon certain 
modern ideals of medical education, and upon first-class 
medical schools and their cost, based upon data derived from 
other schools, may be of some interest, especially in the light 
_ of Rouchefoucauld’s aphorism that there is something in the 
misfortunes of our best friends which is not displeasing to 
us. | 

The great mass of the public — the majority of the voters 
of all parties, and of the women who are not voters — know 


little and care less about the details of professional educa- | 


tion, or about the standard of qualification attained to by 
those to whom they intrust more or less of the care of their 
souls, their property, or their bodies. The popular feeling is 
that in a free country every one should have the right to 
follow any occupation he likes, and employ for any purpose 
any one whom he selects, and that each party must take the 
consequences. 

It is noteworthy, however, that each individual: professing 
to hold this opinion almost always makes an exception to 
bis own occupation if it is one involving skilled labor. He 
is in favor of free trade in the abstract, and of limitations 


with regard to his own particular trade, either as to number. 


of apprentices, as to time of study, or as to some form of 
trust which will prevent, as far as possible, competition in 
that special business. In one of its aspects, medicine is a 


trade, carried on for the purpose of making money in order 
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ble in medical education. 


to support the physician and his family; and to the majority 


of practitioners this is a very important .aspect, although. 
to very few of them is it the only one. Hence it is that 
medical faculties must consider schemes of: medical education 


‘from this point of view also; not exclusively so by any 


means, but, nevertheless, with reference to the questions: 
What do we propose to offer? How much will it cost us? 
How much shall we charge for it? With reference to the 
first question, it is obvious that there are several quite differ- 
ent kinds of education which a medical faculty may offer to 
its students. It is by no means easy to decide as to the 
quality and quantity of the article offered by consulting only 
the advertisements, circulars, and prospectuses of the one 
hundred and more medical schools in the United States, but: 


—even from these it can be seen that one can get a diploma of 


doctor of medicine in much less time, and at much less ex- 
pense, from some schools than foin others, — and: we all 
know that the diplomas of these different schéols are guar- 


-antees of very different education and qualifications. . 


There are also several different ideals as to what is desira- 
For instance, there is the ideal of 
the literary man, of the clergyman, ‘of the laborer, and of 
other classes of the general public. There is the ideal of the 
man. who wants to obtain a medical degree as soon and as 
cheaply as possible, in order that he may commence prac- 
tice; the ideal of the same man after he has obtained such a 
degree and has been for two or three years. trying to get 
practice; and the ideal of the middle-aged successful practi- 
tioner who has learned several things by experience since he 
graduated. Then we have the ideal of the army and navy 
examining boards, the ideal of the man of means who wants 
to become a specialist without ever going into general prac- 
tice, and the ideal of the man who wishes to be an investi- 
gator and a teacher, either from the love of science or from 
the desire for fame. Let us consider these ideals briefly. 

The chief demand of the great mass of the non-professional: 
public is for general practitioners, and the qualifications 
which these should possess may be summed up in the state- 
ment that they should be competent to recognize the forms 
of disease and injury which are common in the community 
in which they practice, and should know, and be able to ap- 


ply, the remedies which are most frequently used and found 


efficacious in such cases. They are expected, for the most 
part, to follow and not to lead. It is not. necessary that they 
should be skilled in the refinements of modern pathology, or 
be thoroughly trained in minute anatomy or experimental 
physiology, or be great surgeons, or be well up in all the 
specialties. Observe that I say it is not necessary ; ; it may 
be desirable, but in the majority of cases it is not practica- 
ble. 

In their brief journey of life through this world the great 
majority of people must travel on the routes and by the ve- 
hicles provided for them by others, and, fortunately, they are 
iouel. content todo so. They move in groups which are 

‘personally conducted,” see the things they are told to see, 
try with more or less success to admire the things which 
they are told to admire; and their chief discontent occurs 


when their conductors are either silent or give contradictory 
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orders, — when it comes to the parting of the ways. Most 
travellers on an Atlantic steamer accept without murmuring 
the edict that ‘‘ passengers are not allowed on the bridge.” 


The information which those who propose to earn their 
living by the general practice of medicine stand most in need 


of is that which will enable them to recognize the ordinary 
emergencies and to deal with them in the ordinary way. 
As students, their time, money, and zeal for study and in- 
vestigation, are all usually more or less limited, and there 
are many things in a course which is called the ‘‘ higher 
medical education” which are of comparatively little use to 
them. The clinical instruction which they can get at a 
school in the region of country in which they intend to 
practise will often be more valuable to them than that which 
they could get at a distant school of greater repute, simply 
from the difference in the class of cases presenting them- 
selves for treatment. Good local pilots are in demand, al- 
though we have a superintendent of the coast survey. In 
some respects the old-fashioned system of medical appren- 


ticeships, in which the student spent from one to three years — 


in the office of a physician in general practice before he 
went to a medical school to hear lectures, was a good one 
for producing these general practitioners. 

To learn to do such work easily and properly, one must 
live among the sick, learn how they look, how they talk, 
how they are to be talked to and handled; and must do this 
at close quarters, and not by looking on from the top bench 
of an amphitheatre, or ‘from the outer ring of a group of 
thirty or forty men standing around a bed. Moreover, it is 
the common every-day ailments and their effects and treat- 
ment that the student wants to become familiar with at first, 
rather than the rare cases. Cases of colic, of effects of over- 
eating or drinking, of sore throats, croup or diphtheria, or 
scarlet-fever or mumps, of the ordinary fevers, of simple 
fractures and dislocations, of bad cuts of the palm of the 
hand, are far more important to him from a business point 
of view than brain tumors or lgations of the innominate 
artery. | | 

And these comparatively simple, every-day cases are just 
what the young man reading in the office of his preceptor 


may become familiar with. How many of the men without 


such experience, who graduate this year at our great medi- 


cal schools, have ever seen closely a case of measles, or scar- 


let-fever, or incipient small-pox; or have actually looked 
into the throat of a child suffering from diphtheria, or have 
ever assisted in adjusting and dressing a fractured thigh- 
bone, or in getting the clothing off from a case of extensive 
burn or scald? I have no doubt most of them could repeat 
the description of these things which they have heard or 
read, but they are not as well prepared to deal with such 
cases in that unhesitating way which commands confidence, 
as is the man who has seen and touched one or two such 
cases in his preceptor’s office, and has observed what that 
preceptor said and did. 

On the other hand, the number of practising physicians 
who are qualified to act as preceptors, and who are willing 
to give the requisite time and attention to students, is very 
limited; and with any other kind of preceptor the student 
wastes much time, is apt to lose interest, and become idle 
and unfit for continuous mental interest. If the student 
spent his apprentice year or two years in a preceptor’s office, 
either at the end of his first or second year’s medical lec- 
tures, or after obtaining his degree, it would be much better 
for him; but the latter course is open to the objection that 
he would probably think that he knew more than his pre- 
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ceptor. The Scotch medical schools prefer that the year 
spent as an articled pupil shall come after the first two years 
of education in a medical school. The decision of the British 


Medical Council has been that a five years’ course of study 


shall be compulsory, and that the last year shall be spent in 
practical work. 

- Theoretically there is still a considerable amount of pre- 
liminary reading with a preceptor done in this country, but 
practically this method of beginning the study of medicine 
is fast disappearing. Through.the kindness of the officers of 


some of our large medical schools I have obtained some data 


on this point, from which I infer that in the Eastern schools 
the proportion of students who claim to have read with a 
preceptor for one year before commencing lectures is from 
1.5 to 30 per cent, and in Western and Southern schools from 


.25 to 60 per cent; but no doubt such reading in the majority 


of cases was merely nominal, and the student had seen little 
or nothing of practice. In most schools the certificate of the 
preceptor is not required. e 

The ideal of the average student who is ina hurry to begin 
practice needs no special decription. What he wants is to 
pass the examinations with the least possible labor, — the 
less he is compelled to take for his money the better he is 
pleased. The idealof the majority of the medical profession 
as to what should be the minimum course of study for the 
degree of doctor of medicine appears to be that the student 
should first obtain at least such preliminary education as is 
furnished by our ordinary high schools, and then should 
study medicine four years, the first of which may be with a 
preceptor, and three of which are to be occupied in attending 


a graded course of lectures, the last two years being largely 


devoted to clinical and hospital instruction. About one-third 
of our medical schools have expressed their intention of car- 
rying out this programme. As regards the time, it is not 
sufficient, according to European standards, but it is perhaps 
the best general standard which can be fixed at present for 
the education of the general practitioner for this country. 
Its success depends upon whether the student has had the 
needed preliminary education. It is the want of this last 
which is the chief deficiency. 

The ideal of the army and navy examining boards is that 
a surgeon in the government service. should have received 
either the literary, classical, and mathematical training of 
the ordinary college course for the degree of bachelor of arts, 
or the training leading to a degree in scientific studies;. and 
that, after that, he should have spent five years in medical 
studies, the last year as resident in a hospital. 

This ideal cannot yet be enforced in either service, for the 
reason that they could not get enough men who come up to 
this standard to fill the vacancies, so that the actual standard 
is somewhat lower than this, although it is higher than the 
minimum standard of any medical school or of any State 
board of examiners. Through the courtesy of the surgeon- 
generals of the army and navy, I am able to give you the 
following. results of the work of their examining boards for 
the last ten years: — 

Before the army boards, 348 candidates presented them- 
selves during this period, of whom 76, or 22.3 per cent, were 
approved and passed; 31 were rejected for physical disquali- 
fications; 90 failed to pass the preliminary examination: 


and the remainder failed to pass the medical examination. 


The rejections for physical defects are for the last three years 
only. . 

Before the navy boards, 237 candidates presented them 
selves, of whom 55, or 23.1 per cent, were approved and passed 
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75 were rejected for physical disqualifications; 
_mainder either withdrew or failed to pass. 

Evidently the standards of the two boards are about the 
same. The proportion of those rejected for physical defects 
is noteworthy. Ina general way we may say that about 
one-fourth of the candidates before such boards are approved, 
and one-fourth fail on the preliminary examination as to 
general education. Putting aside those rejected for physical 
causes, and making the necessary corrections for a certain 
number who came before the. boards more than once, we 
find that of 429 examined, 129, or 30.2 per cent, | were success- 
ful. 

Of those candidates aie had a college degree, 34 per cent 


succeeded, and of those who had no such degree, 28.9 succeed-. 
ed. Of those candidates who had had one year’s residence 


in hospital, 40 per cent passed, while of those who had not 
been residents, only 21 per cent were successful. The 
percentage of successful candidates from different schools 
varies greatly, ranging from 9 to 56 per cent, for those schools 
from which more than ten candidates presented themselves. 
I cannot go into details on this point, but may say that 
taking the medical schools of Harvard, Yale, the College of 
Physicians and Bellevue Hospital of New York, the Univer- 
sity of Pennsylvania, and the University of Virginia together, 
of 141 candidates, 65, or 46.1 per cent, succeeded; while for 
all the rest of the schools in a body, of 586 candidates, 64, or 
22.3 per cent, succeeded. 

The figures from Yale alone are too snail to draw accurate 
conclusions from, but in strict confidence I will tell you that 
of the five grediestes of the Yale Medical School, who came 
before the army and navy boards during the last ten years, 
three, or 60 per cent, have passed. The greatest percentage 
of successful candidates comes from those who were between 
24 and 25 years of age when they graduated, being 31.7 per 


cent, as against 27.9 per cent for those who were under 22,. 


and 26.2 per cent for those who were over 25 on gradua- 
tion, 

Admitting it to be a fact that different schools have differ- 
ent minimum standards for graduating doctors of medicine, 
to what extent are these differences necessary or desirable ? 
There is at present a very general demand that those schools 
which have the lower standards shall raise them to the ideal 
of the medical profession just stated. It seems as if the sup- 
ply of physicians is now, in most parts of the country, in ex- 
cess of the demand, the number of medical men being from 
two to three times as great amongst us, in proportion to the 
population, as it is in France or Germany, while the annual 
number of graduates also greatly exceeds the number of 
places to be filled. | | : 

Under these circumstances, there is necessarily a struggle 
for existence, in which the men ‘of inferior qualifications 
usually, though not always, fail. The schools, however, will 
not shape their course so much with reference to the real or 
supposed interests of the profession or of the public, as with 
reference to the demands of their immediate customers, the 
students, and many of these, as has been said, do not want 
any more education than is absolutely necessary to enable 
them to begin practice. The ability and inclination to pay 


for professional services differs greatly in different localities 


and among different classes of people. Attempts to enforce 
a minimum standard of qualifications, by prescribing a mini- 
mum time for the course, anda minimum for the number of 
lectures in certain specified branches, will not result in fixing 
a uniform minimum standard of, results obtained, for this 
can only be assured and maintained by some system of in- 
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and the re- 


spection and testing of results which is independent of the 
schools or, ‘at all events, of each individual school. When, 
as Professor Sumner says, ‘‘ A and B put their heads together 
to see what C ought to be made to do for D,” there is small 
prospect of result so long as C is free to do as he likes. — 

In the Russian myth, when the raven brought the water 
of life and the water of death to the gray wolf, the first thing 
that the wolf did was to test their powers on the raven him- 
self, to determine whether his task was properly done. The 


public do not have an opportunity of seeing the effect of 


such a test as this upon those who come to them from the 
schools professing to have obtained the knowledge of healing: 
if they had, the complaints of overcrowding i in the paolession 
would erobably cease. 

From the commercial point of view it seems plain that 
there are too many medical schools in this country, that the 
education which many of them are giving is a very poor one, 
and that the students who are attracted to these last by 
offers of a cheap and short course waste their time and their 
money.., | 

The only really efficient remedy for this state of affairs is 
a system of State examinations, with minimum standards. 
This also has its evils, since it must lead to cramming; but 
it is the best we can do at present. Itis urged by some that 
this minimum standard should be uniform throughout the 
United States, but in. that case, it would be unnecessarily low 
in some parts of the country. The precise nature of the re- 
quirements in different regions depends on the density of 
population, and on the ability of the great mass of the people 
to pay enough to induce highly educated physicians to settle 
among them. .It would be better if it were otherwise, and if 
every one could have the benefit of the best professional 
skill; but matters are adjusted in this world largely by con- 
flict of interests. Certainly no one who intends to practise 
medicine should be content with the least amount of knowl- 
edge which will enable him to pass the required examinations, 
whatever the standard of those examinations may be. 

Putting aside now this matter of a minimum standard, let 
us consider briefly an ideal of a medical education of a higher 
type. In addition to the incipient family practitioner of 
ordinary qualifications, the beginners in the profession, there 
is need of, and employment for, highly skilled, thoroughly 
trained physicians and surgeons as family physicians, as con- 
sultants, as specialists, and as investigators and teachers. 

There are two ways in which these needed men may be 
educated and developed. The first is by their commencing 
with the ordinary course of instruction for general practice 
in the manner just spoken of, and then going on, after 
graduation and commencing practice, to study and perfect 
themselves in details, according to individual tastes and op- 
portunities; and this has been the course pursued by a large 
number of our most distinguished American consultants and 
specialists. The other is to lay a broad and sound founda- 
tion of preliminary education before giving any attention to 
clinical study or practice. This means an education at least 
equivalent to that required of candidates for the degree of — 
bachelor of arts from our leading universities, including 
Latin, French, and German, and mathematics to include. 
trigonometry, and the elements of analytics. It should also 
include one year’s work in a puyelca laboratory, two years’ 
work in chemistry, two years’ work in. biology, at least one 
year’s work in practical anatomy, and one ‘year’s course in 
materia medica. 

In other words, it requires that the eatin of sixteen, having 
obtained a good high-school education, shall go on to spend 
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at least five years in additional study before he commences 
to see any thing of practice. He should then spend at least 
three years more in: special medical and clinical studies, 
during one year of which he should, if possible, reside in a 
hospital. If then his purpose is to become a specialist, an 
original investigator, and a teacher, it is desirable that he 
should spend two years more in clinics and laboratories de- 
voted to his special subject, and at least half of this time 
should, at present, be spent abroad.. These are the broad out- 
lines of what I suppose most physicians of the present day 
would consider a desirable scheme of medical education for 
an intelligent boy with a fair amount of -liking for study, 
good health, and sufficient means to enable him to go through 


with it without making anene demands upon his parents or. 


guardians. 

You will observe that there are several qualifying clauses 
in that last sentence. The aphorism that it does not pay to 
give a fivethousand-dollar education to a five-dollar boy 
must be constantly borne in mind in considering these ques- 
tions. On the other band, it is also to be noted that in the 
preparation of educational schemes it is not necessary to 


provide for the demands of youths of extraordinary ability | 


and industry — for men of genus. Beds suitable for giants 
are not required as part of the stock of an ordinary furniture 
store, especially if if require giants to make them. Some 
cases of disease will recover without treatment, though the 
cure may be hastened by proper management; some will die 
under any treatment; the result of some depends on the treat- 
ment. Itis much the same in education. Some will acquire 
knowledge and power without special training; others will 
never acquire these things under any training; but the career 
of many depends, to a large extent, on the training which 
they receive. The recent announcement of a compulsory 
four years’ course of medical studies by Harvard and the 
University of Pennsylvania, soon to be followed by a similar 


announcement from Columbia, looks toward the ideal just 


indicated. 

The number of. those atic are éptarms a college educa- 
tion as a preparation for medical study has increased, and 
will still more increase as the competition among an excessive 
number of physicians becomes fiercer. 

From information received from some of our leading medi- 
cal schools for the present year, it appears that the proportion 

of students who have taken preliminary degrees before com- 
- mencing the study of medicine varies from fourteen to forty- 
three per cent in Eastern schools, from three to twelve per 
cent in Western schools, and from fifteen to twenty per cent 
in Southern schools. 

Just here comes in a very difficult point. When shall 
general education cease and special training begin? The 
answer to this must depend largely on the individual, but it 
seems to me that the present tendency is to begin to specialize 
too soon. This early specialization of study and work may 
lead to more prompt pecuniary success, but not, I think, to 
so much ultimate happiness and usefulness as the longer 
continuance of study on broader lines. ‘‘ For it is in knowl- 
edge as it is in plants,” as Bacon says. ‘‘If you mean to use 
the plant, it is no matter for the roots; but if you mean to 
remove it to grow, then it is more assured to rest upon roots 
than slips. So the delivery of knowledge as it is now used, 
is of fair bodies of trees without the roots — good for the car- 
penter but not for the planter. But if you will have science 
grow, it is less matter for the shaft or pocy of the tree, SO 
you look well to the taking up of the roots.” 

In discussions on wedical education and the duties of 


(Vor. XVIII. No. 439 


medical schools, we are too apt to lose sight of the fact that 


the best that the student can do in them is to begin to learn. 
If he does not study much longer and harder after he gradu- 
ates than he does before, ha will not become a successful 
physician. Moreover, the great majority of men have differ- 
ent capacities for learning certain things at different ages. 
They lose receptive power as they grow older. 

Permit me to use here a personal illustration, and pardon 
the apparent egotism of an old gentleman who refers to his 
youthful days. Thirty-three years ago I began the study of 
medicine, having obtained the degree of bachelor of arts 
after the usual classical course of those days. It so happens. 
that the smattering of Latin and Greek which I obtained has 
been of great use to me, and I may, therefore, be a prejudiced 


witness; but my acquaintance with many physicians at home 


and abroad has led me to believe that the ordinary college 
course in languages, mathematics, and literature is a very 
good foundation for the study of medicine, and I do not 
sympathize with those who demand that all‘who are to enter 
on this study shall substitute scientific studies for all the 
Greek and a part of the Latin of the usual course. This 
change is good for some but not for all. I had attended 
lectures in physics and chemistry, but had done no labora- 
tory work, and I could read easy French and German. Thus 
equipped I began to read anatomy, physiology, and the prin- 
ciples of medicine. Nominally I had a preceptor, but I do 
not think I saw him six times during the year which fol- 
lowed, for I was teaching school in another State. Never- 


theless, he told me what books to read, and I read them. 


The next thing was to attend the prescribed two courses of 
lectures in a medical college in Cincinnati. Hach course 
lasted about five months, and was precisely the same. There 
was no laboratory course, and I began to attend clinical lec- 
tures the first day of the first course. One result of this was 
that I had to learn chemical manipulation, the practical use 
of the microscope, etc., at a later period when it was much 
more difficult. In fact, 1 may say that I have been studying 
ever since to repair the deficiencies in my medical training, 
and have never been able to catch up. 

Probably a large number of physicians over fifty years of 
age have had much the same experience, and feel that there 
are certain things, snch as the relations of trimethyloxyethy- 


-lene-ammonium hydroxide in the body, or the causation of 


muscular contraction by migration of labile material between 
the inotagmata,—the bearings and beauty of which might 
as well be left to younger men. Not that these things are 


specially difficult to understand, but they form part of a new 


nomenclature which in most cases it is not worth the while 
of the older men to learn, because it is far more difficult for 
them to master it than it is for their sons. One of the most 
comfortable and satisfactory periods of a man’s life is that 


when he first distinctly and clearly recognizes that in certain 


matters he is a helpless old fogy, and that he is not expected 
to know anything about them. 
(To be continued.) 


EXPERIMENTAL POTATO FARMING. 


THE question of the influence of different qualities of seed upon 
the earliness and productiveness of a given variety of potatoes is 
one that has been much discussed, and the following experimen- 


tal planting was made at the Ohio Agricultural Experiment Sta- 


tion to test the value of three qualities of seed. The seed of lot I. 

was grown from a planting made in the middle of March, and 
harvested and stored in the cellar as they ripened. The potatoes 
had sproutea badly during the winter, and were a good deal 
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shrivelled. Lot II. was from the main planting, made in the lat- 
ter part of April, and dug and stored in September. The tubers 
were quite firm, and had sprouted but moderately. Lot III. was 
seed from a second crop grown in 1889 in the following way. A 
_ few hills each of several sorts, from the plat which produced the 
seed of lot I., were dug July 11, and the potatoes planted the same 
day on ground that had been cleared of early peas. These gave a 
light yield of tubers of even size and of very fine quality. When 
taken from the cellar for planting they were as firm and free from 
sprouts as when stored. 

_ Three pounds of each of the above lots were cut to three-eye 
pieces, and planted March 18. With one exception, the sorts in 
lot IIL were from five to eight days later than the others in com- 
ing up, while between lots I. and II. no difference could be noted. 

The vines of lot ITI., when they came, were much stronger than 
the others, and in a few weeks overtook and outgrew the other 
lots, making a much more vigorous and heavy stand. 

The date of blooming, though not varying uniformly on the 
whole, favors the vigorous plants of lot III. for earliness, and 
shows that the comparatively weak and slender plants of lot I. 
bloomed later, or in three cases failed to perfect any bloom. — 


The date at which they afforded potatoes of table quality did 


not vary appreciably in favor of either, but the product, both in 
quantity and quality, was largely in favor of lot ITT. 

While the product of lot II. was not, in all cases, much alia 
of lot I. in weight, the percentage of marketable tubers was greater, 
and these were of greater average size. 

Summarizing the results of this trial, it seems, first, that noth- 
ing is gained in earliness by the use of second-crop seed; second, 
that there is a positive gain in amount of product, as well as size 
of tubers, over that of first-crop seed grown in the same locality ; 
third, that firm, well-kept, unsprouted seed is better than that 
which is sprouted and shrivelled, giving a heavier product and of 


better size and quality. These inferences may not be conclusive, | 


but seem to be fairly deducible from the above results. _ 

Still further to test the practicability of growing the second 
crop of potatoes in one season, five pounds of seed of each variety 
in lot III., as above mentioned, were dug July 23, and planted 
the same day, cut in halves. These came up rather unevenly, the 
same fault having been noticed in the previoustrial. The product 
was of unusually fine quality, and the yield a very good one, 
when it is considered that potatoes of ordinary planting were al- 
most a failure in that section of the country. © 


ENTOMOLOGICAL OBSERVATIONS AND EXPERIMENTS. 


THE reports of the six permanent tield agents of the Division of 
Entomology of the Department of Agriculture are included in a 
bulletin just issued from the government printing office at Wash- 
ington. These reports are printed in full, though they are little 
more than summaries of the work in general performed by each 
agent. Special reports upon specific subjects have from time to 
time been sent in by special direction, and those have been pub- 
- lished in Insect Life. 

Mr. Lawrence Bruner, who last year reported upon the nese 


injurious to young trees on tree claims, has the present season — 


devoted much of his.attention to insects affecting, or liable to 
affect, the sugar-beet, a crop of growing importance in NOpEaSa, 
the State in which he is located. Although but one season’s col- 
lecting has been done, some sixty-four species have been observed 
to prey upon this crop. As is shown by the report, nearly all of 
these can be readily kept in subjection by the use of the kerosene 
enulsion or the arsenites. 


Mr. D. W. Coquillett’s report, from California, is mainly de-: 


voted to methods and apparatus for the destruction of scale-insects 
by means of fumigation. The experiments were aimed at the red 
scale, which is one of the most difficult to treat with washes. He 


describes the simplified tents and the rigging which enables them | 


to be used rapidly, and shows the advantage of excluding the 
actinic rays of the light. Judging from recent California news- 
papers, the use of this method of fighting scale-insects is rapidly 
increasing, and the comparatively expensive apparatus is already 
owned by a large number of fruit-growers. This improved method 
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is the legitimate outgrowth of experiments which were instituted 


by the department at Los Angeles in 1887, and possesses the ad- 
vantage over spraying, that it can hardly be done in a slovenly 
manner. If used at all, its effects are nearly complete. 

Mr. Albert Koebele, while reporting upon a number of interest- 
ing fruit pests, notably the tent caterpillars of the Pacific slope, 
and a noctuid larva which destroys the buds of certain fruit trees, 
devotes most of his report to the description of certain tests, which 
Professor Riley, the government entomologist, directed him to 
make with different resin compounds against the grape phylloxera 
in the Sonoma Valley during September and October of the past, 
year. The results have been fully as:satisfactory as were antici- 
pated, and the economy of the process is very striking, labor being 
practically the only expense. 

Miss Mary EK. Murtfeldt reports upon the insects of the season in. 
eastern Missouri, and also gives the results of experiments which 


- ghe has made with certain insecticides submitted to her from the 


office of Professor Riley for trial. She also presents descriptions 


of four Microlepidoptera, which are new in the réle of feeders upon | 
_ the apple. | 


Professor Herbert Osborn reports upon the insects injurious 26 
forage-crops, meadows, and pastures in Iowa. | His report last 
year was mainly taken up with the consideration of the leaf-hop- 
pers, to which he gives some further consideration this year, add- 
ing some notes on locusts and crickets. He presents also a series 
of miscellaneous observations. . | a. 

Mr. F. M. Webster of Indiana devotes his report mainly to the 
Hessian fly, discussing the number and development of broods, the 


effect of the larvee upon plants, the effect of the weather on the 
development of the fall brood, and preventive measures. 


He also 
gives some notes upon three of the epeee of plant-lice found com- 
monly upon wheat. 


NOTES AND NEWS. 

‘THE Rev. J. Hoskyns-Abrahall writes to Nature that on June 
10, about 10.30 P.m., near Woodstock (England), he saw what he 
describes as ‘‘a beautiful phenomenon.” ‘‘ Suddenly,” he says, 
“at the zenith, east of the Great Bear, shone forth a yellow globe, 
like Venus at her brightest. Dropping somewhat slowly, it fell — 
obliquely southward. As it passed in its brilliant career, it lighted 
up its dusky path with a glorious lustre. When it had descended | 
about half-way down toward the horizon, it burst into a sparkling 
host of glowing wha sree each dazzlingly shot over with all the 
hues of the rainbow.” 


— According to Industries, two novel modifications of sulphur 
have been recently discovered by Engel. The first, like that 
proved to exist in Wackenréder’s solution, is soluble in water and 
very unstable. The other is crystalline, soluble in carbon disul- 
phide and chloroform, and polymerizes slowly in the cold, and 
quickly at a temperature of 100° C., but, unlike prismatic sulphur, 
which changes on keeping into the octahedral variety, it becomes 
converted into the white insoluble form which commonly con- 
stitutes so large a percentage of the material oe as ‘ flowers 


of sulphur.” 


— In a new process for the manufacture of phosphorus by elec- 
tricity used by the Phosphorus Company, at Wednesfield, near 


- Wolverhampton, England, says the London Hngineer, the raw 


material and coke are all fed into a specially designed furnace, 
reduced to vapor by electric heat, and the vapor condensed into 
marketable phosphorus, the elaborate chemical material hitherto 
needed in dealing with the raw materials before putting them into 
the furnace thus being dispensed with. The estimated consump- 
tion of phosphorus throughout the world is only two thousand 
tons yer year, used chiefly for match-making. Extensions are 
contemplated at Wednesfield, which will ultimately, it is antici- 
pated, lead to the company being able to make half this quantity, 
at that place. 


— W. J. Lincoln Adams, editor of the amateur photography 
department of Outing, says in the July number: ‘‘ The prepara- 
tions for the twelfth annual convention of the Photographers’ 
Association of America, which will be held this year in Buffalo 
from July 14 to 17, are actively progressing, and the indications 
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point to a large attendance. Amateurs as well as professionals 
are admitted both as exhibitors in the various competitions and as 
members, with all the privileges of the association. Application 
for full particulars should be made to Mr. W. A. Davis, secretary, 
872 Broadway, New York.” 


—It seems extraordinary, says the Illustrated American, to 
observe a number of bats in the evening flying back and forth 
through the trees with remarkable rapidity, but without ever com- 
ing in contact with the branches or hurting themselves. Spallan- 
zani, the Italian naturalist, placed a bat in a dark inclosure, 
across which were stretched a number of threads, crossing and 
recrossing each other. The bat flew rapidly back and forth, try- 
ing to effect its escape, but avoided the threads with as much ease 
as if they had not been in its way in the least. 
rious power was the result of a sixth and unknown sense was 
long a puzzle to naturalists. To decide this knotty point, Spal- 
lanzani resorted to the cruel expedient of blinding a bat, and found 
that it still flew among the threads without being, to all appear- 
ances, any more inconvenienced than if it still had its eyesight. 


— Dr. Mueller, of Yackandandah, Victoria, has written a letter 
to the Pharmaceutical Journal in which he states that in cases of 
snake bite he is using a solution of nitrate of strychnine in 240 
_ parts of water mixed with a little glycerine. Twenty minims of 
this solution are injected in the usual manner of a hypodermic 
injection, and the frequency of repetition depends upon the symp- 
toms being more or less threatening, say from ten to twenty min- 
utes. When all symptoms have disappeared, the first independent 
action of the strychnine is shown by slight muscular spasms, and 
then the injections must be discontinued unless after a time the 
snake poison re-asserts itself. The quantity of strychnine re- 
quired in some cases has amounted to a grain or more within a 
few hours. Both poisons are thoroughly antagonistic, and no 
hesitation need be felt in pushing the use of the drug to quantities 
that would be fatal in the absence of snake poison. Out of about 
one hundred cases treated by this method, some of them at the 
point of death, there has been but one failure, and that arose from 
the injections being discontinued after a grain and a quarter of 
strychnine had been injected. Any part of the body will do for 


the injections, but Dr. Mueller is in the habit of making them in — 


the neighborhood of the bitten part or directly upon it. 


— Ata recent meeting of the Royal Statistical Society, London, 

a paper was read by Mr. Noel A. Humphreys, secretary of the 
census office. on the results of. the recent census and estimates of 
- population in the largest English towns. The first part of the 
paper — of which a summary is given in Nature of June 18 — was 

devoted to the consideration of the recently issued results of the 

census in April last in the twenty-eight large English towns dealt 

with in the Registrar General’s weekly returns. It was pointed 

out that, although the increase of population within the boundaries 

of these towns showed an increase of nearly a million in the last 

_ten years, the increase was less, by considerably more than half a 
million (605,318), than would have been the case if the rate of in- 

crease had been the same as in the preceding ten years, 1871-81; 

and that the rate of movement of population showed striking 

variations in the different towns. The rate of increase in these 

twenty-eight towns, it was stated, has pretty constantly declined 

in recent years, and has fallen with scarcely a break during the 

last five intercensal periods from 24.3 per cent in 1841-51 to 11 per 

cent in 1881-91. The percentage of increase within the boundaries 

of registration in London (practically those of the county of Lon- 

don) declined in the same period from 21.2 tc 10.4. The rate of 

actual decline of population in central London continues to in- 

crease, and the rate of increase of the other parts of the metropolis, 

including even the aggregate outer ring of suburban districts, con- 

tinues to decline. Examined in detail, the provincial towns show, 

with few exceptions, the operation of similar laws,— actual de- 

crease in the central portions, and marked decline in the rate of 

increase in the other portions, the latter being specially noticeable 

in those towns with comparatively restricted areas. This exami- 

nation, while showing the marked general decline in the rates of 

increase in these towns, discloses striking variations in the rates 

of increase in successive census periods. Mr. Humphreys called 


Whether this cu-. 


(VoL. XVIII. No. 439 


attention to the fact that these striking changes in the rates of 
movement of population in the large towns interpose the greatest 
difficulty in estimating, even approximately, their population in 
intercensal periods. The estimate of population in Liverpool, 
based upon the rate of increase between 1871 and 1881, exceeded 
the recently enumerated number by more than 100,000, or by 20 
per.cent; while in Salford the percentage of overestimate, by the 
same method, was 26 per cent. Thus the recent birth-rates and 
death-rates in these two towns have been underestimated by no 
less than a fifth and a fourth, respectively. The various methods 
that have been at different times suggested for estimating the 
population of towns in intercensal years, in substitution of Dr. 
Farr’s method, still used by the Registrar-General’s department, 
were severally considered, and it was shown that no hypothetical 
method yet devised affords reascnable promise of satisfactory re- 
sults. It was therefore urged that a quinquennial census could 
alone supply a remedy for the present difficulty, which threatens 
to impair the public faith in death-rates, the failure of which 
would. most seriously hinder and imperil the health progress of the 
country. 


— Mail advices from Australia state that an exploring expedi- 
tion, under the auspices of the Geographical Society of Australia, 
and equipped through the liberality of Sir Thomas Elder, was. 
ready to start from Adelaide in April. The intention is to explore 
some of the still unknown portions of Australia. The leader of 
the expedition is Mr. David Lindsay, the Australian traveller, 
who is well qualified for the post. The second in command is 
Mr. F. W. Leech of Adelaide. The other members are Mr. L. A. 
Wells, surveyor; Dr. F. J. Elliott, medical officer and photogra- 
pher; Mr. V. Streich, geologist; and Mr. R. Helms, natural history 
collector; besides four other gentlemen as assistants. Forty-four 
camels with four Afghan drivers, and a native guide, form part of 
the expedition. 


— Ata meeting of the Royal Meteorological Society, London, 
on June 17, Mr. A. J Hands gave an account of a curious case of 
damage by lightning to a church at Needwood,: Staffordshire, on 
April 5, 1891. The church was provided with a lightning conduc- 
tor, but Mr. Hands thinks that when the lightning struck the 
conductor a spark passed from it to some metal which was close 
to it, and so caused damage to the building. Mr. W. Ellis read a 
paper on the mean temperature of the air at the Royal Observa- 
tory, Greenwich, as deduced from the photographic records for 
the forty years from 1849 to 1888, and also gave some account of 
the way in which, at different times, Greenwich mean tempera- 
tures have been formed. Mr. Ellis also read a paper on the com- 
parison of thermometrical observations made in a Stevenson 
screen with corresponding observations made on the revolving 
stand at the Royal Observatory, Greenwich. From this it appears 
that the maximum temperature in the Stevenson screen is lower 
than that of the revolving stand, especially in summer, and the 
minimum temperature higher; while the readings of the dry and 
wet bulb thermometers on both the screen and the stand, as taken 
at stated hours, agree very closely. Mr. W. F. Stanley exhibited 
and described his *‘ phonometer,” which is really a new form of 
chronograph designed for the purpose of ascertaining the distance 
of a gun from observations of the flash and report of its discharge, 
by the difference of time that light and sound take in reaching 
the observer. The instrument can also be used for measuring the 
distance of lightning by timing the interval between the flash and 
the report of the thunder. A paper was also read by Mr. A. B. 
MacDowell, on some suggestions bearing on weather prediction. 


— The agricultural experiment station at Cornell University has. 
made a series of investigations on the loss in stable manures by 
exposure in open barnyards, the results of which are summarized. 
in Bulletin No. 27 of that station. Horse manure was saved from 
day to day until a pile of two tons had been accumulated. Cut. 
wheat straw was used plentifully as bedding, the relative amount. 
of straw and manure being 38,319 pounds of excrement and 681. 
pounds of straw. Chemical analysis showed that one ton of this. 
fresh manure contained nearly ten pounds of nitrogen, seven and 
one-half pounds of phosphoric acid, and eighteen pounds of pot- 
ash, making its value $2.80, if these constituents be valued at the 
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“same rate as in commercial fertilizers. The pile of manure thus 
made was put in a place exposed to the weather, and where the 
drainage was so good that all the water not absorbed by the ma- 
nure ran through and off at once. It remained exposed from 
April 25 to Sept. 22, 1890, at which time it was carefully scraped 
up, weighed, and a sample taken for analysis. It was found that 
the 4,000 pounds had shrunk to 1,730 pounds during the five 
months, and analysis showed that this 1,730 was less valuable, 
pound for pound, than the original lot of manure. It had not 
only lost by leaching, but by heating or ‘fire fanging” during 
periods of dry weather, and the value of the pile of 4,000 pounds 
had shrunk from $5.60 to $2.12, alossof 62 percent. Insumming 
up the results of this experiment, Director Roberts says: ‘‘ It seems 
safe to say that under the ordinary conditions of piling and expo- 
sure, the loss of fertilizing materials during the course of the 
summer is not likely to be much below fifty per cent of the origi- 
nal value of the manure.” Further experiments showed that the 
liquid mauure from a cow is worth as much per day as the solid 
manure, and that the combined value of the two is nearly ten 
cents per day, if valued at the same rate as commercial fertilizers; 
that from a horse is valued at seven cents per day, that from a 
sheep at one and one-half-cents, and that from a hog at one-half 
cent. Director Roberts is careful to explain that these values 
will have to be modified to suit individual circumstances. What 
he means is, that, if farmers can afford to buy commercial fertili- 
zers at current prices, then the manures of the farm are worth 
the prices given. The bulletin closes with plans illustrating a 
cheap manure shed, under which manure may be saved with 
practically no loss. 


— Considerable progress is being made by the government of 
Japan in its survey operations, as we learn from the Proceedings 
of the Royal Geographical Society for June. A map on the scale 
of 1: 200,000 was commenced sixteen years ago, and is now pub- 
lished (in seventy-seven sheets) for the whole of the islands except 
Yezo. This is, however, considered merely as a provisional pub- 
lication, being based on Japanese methods of work, and therefore 
not to be relied on for accuracy. A modern survey was com- 


menced eleven years ago, with triangulation of four orders, and | 


depending on some five base-lines. Copper-plate, photogravure, 
and lithography are employed in the reproduction of these maps, 
and few if any Europeans are employed. The work appears to 
be excellent. Only a small proportion is completed, and it will be 


many years before the whole is finished. About three hundred | 


of the published sheets can now be bought: the scale is 1: 20,000. 
A map on ascale of 1:100,000 is also being prepared, based on 
the 1: 20,000 map, but no sheets are yet for sale. The names on 
these maps are in Japanese characters. In the Geological Survey 
of Japan reconnaissance map, Roman characters are used, and 
1: 400,000 is the scale. 


— At a meeting of the Geographical Society of Paris, on March 
20, the Minister of Public Instruction communicated a report by 
MM. Rousson and Willems upon their scientific mission to Tierra 
del Fuego, a condensed translation of which appears in the Pro- 
ceedings of the Royal Geographical Society for June. The region 
explored by them is comprised within 52° 30’ and 58° 30’ south 
latitude, and 68° 15’ and 70° 80’ west longtitude. This part of 
the country is traversed by a chain of mountains running from 


Cape Bogueron, where it rises abruptly to over 1,650 feet, to Cape © 


Espiritu-Santo. Great lagoons, forming small rivers, extend into 
the immense plains. The watercourses are very numerous, but 
many of them are dried. up in summer. The Rio del Oro, which 
is the most important stream of the northern part of the island, 
empties itself. into the Bay of Felipe. 
according to the locality. The travellers did not suffer from cold 
at all during their journeys, but two men were frozen to death at 
Porvenir. The climate, however, is not so rigorous as supposed. 
The lowest temperature recorded by the travellers was 48°. F., 


and the maximum 69°, the nights being always. very cold. Winds — 


are very frequent, the most violent being those from the west, 
which attain a velocity of seventy miles an hour. During the 


three most rigorous months of the year, only six days of rain and 


two of snow were registered, but on the higher hills much more 


but often at very great depths. 


‘The climate is’ very variable, | 
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snow fell. The winter was stated by the natives to have been 
exceptionally mild. The Indians inhabiting the north of the island 
are the Onas. They are very tall, and sometimes attain over six 
and a half feet in height. Their skin is copper-colored and oily; 
their face is oval, forehead narrow, and their long hair falls down 
over their shoulders. Their eyes are small, and eyebrows well 
defined ; nose slightly aquiline, cheek-bones prominent, mouth very 
large, with small yellowish teeth, They are very muscular and 
strong; and are great warriors, being continually in conflict with 
the Indians of the west and south. It is an error to suppose that 
they are cannibals, or that they burn their corpses. Several places 
were found where the Indians had buried their dead. They be- 
lieve in a spirit whom they call ‘ Waliche,” and to whom they 
refer all good and evil. The north of Tierra del Fuego is com- 
pletely destitute of trees. The only shrubs found there are the 
calafate, the romorille, and the mata-nigra. Quadrupeds are few, 
but birds of.all kinds plentiful. Magnetic iron can be obtained in 
all parts in great quantity, and gold is also found at some points, 
The native population of the north 
may be estimated at not more than three hundred. The whole 


~ mainland north of the Straits of Magellan, which ten or twelve 


years ago was unoccupied, has in recent years become covered 
with small farms, where sheep and horned cattle are reared, and 
these farms have prospered to such an extent that the vast region 
they occupy is even now too small. The cordillera of the Andes 


_ bars any extension towards Chili, so that it may be concluded that 
the archipelago of Tierra del Fuego will, in the near future, receive 


the overflow of Patagonia. There is already on the island a model 


‘farm where nearly twenty thousand sheep and over sixty thousand 


horned cattle are reared. | 
— ‘‘T have never expressed any opinion to my professional 


brethren on the fundamental value of Koch’s method, simply be- 


cause I do not know how such an opinion can be formulated,” 
said Professor Virchow recently in the Prussian House of Depu- 
ties, during a debate on granting additional funds for the Koch 
Institute. ‘<I have only communicated a series of personal ob- 
servations,” he.continued, ‘‘ which have indeed been of service in 


directing attention to one part of the question, and have especially 


enforced the need for calm and objective study that is so requisite 
in these difficult subjects. Dr. Graf [a previous speaker] is still 
steeped in optimism. He has no right to speak of the importance 


— of the matter until he has proved it, and it is, in fact, not proved. 


But it would be just as foolish if we, as pessimists, were to say, 
‘The matter is of no importance whatever; it is only a poison, a 
noxious substance.’ The question has, in fact, been developed in 
unexpected directions, leading in many quarters to the hope that 
very striking results can be produced by these powerful measures 
— a hope we cannot yet say has been annihilated. As a matter 
of fact, there is not a single case known in which any form of 
tuberculosis has been cured by this means. All cases which were 
for a while regarded as cured have afterward been found to re- 
lapse. The improvements were merely temporary, such as often 
occur under other treatment. On the other hand, there is no 
doubt whatever that many serious dangers have been revealed, 
with regard to which I may claim some merit for myself. Never- 
theless, from what I have just said, no doctor who feels called 
upon to make further trial of the remedy could by any possibility 
lay himself open to prosecution. The original trials were, in point 
of fact, made after results had been obtained in animals which 
seemed to justify the eC One that were raised eee the 
discovery.” 


— Theo. B. Comstock, late of the Gcolszical Survey of Texas, 
is now director of the University of Arizona, at Tucson. 


— Professor A. T. Wood, formerly of the University of Illinois, 
has accepted a position as professor of mechanical engineering in 
the Washington University, St. Louis, Mo. 


— Dr. John I. Northrop of Columbia College has died as the re- 
sult of burns received June 25. Dr. Northrop, with two assistants, 
had gone down in the cellar of one of the buildings to supervise 


the placing of some newly acquired specimens in alcohol, when 
an explosion occurred and all three were severely burned. Dr. 


Northrop was about thirty years old and was highly esteemed. 
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THE MOA IN AUSTRALIA.! 


RECENT discovery in Lord Howe’s Island has proved that post-ter- 


tiary Australia extended far to the east of its present shores. Still 
it remains true that if among the results of inquiry into the past 


phases of Australian life there be one suggestive of the possible © 


inter-relation of faunas apparently as distinct in history as in loca- 
tion, it is the discovery of a bird identical with the moas of New 
Zealand, and of others so near akin to them as to have-been par- 
donably mistaken for them by acute observers. Fossils so like 
moa bones as the latter must necessarily have been, clearly show 
that the evolution of these grand birds was not initiated in their 
recent island home, but that it had already made considerable 
progress in that portion of a far-reaching continent which we now 
name Australia, when a period was put to the Nototherian age by 
desolating outflows of lava over the greater part of the land. 
Having regard to the improbability of birds so organized effecting 
@ passage over sea under any ordinary circumstances, we can 
hardly escape the further conclusion that New Zealand’s entire 
separation from the continental area was brought about in time 
not more remote than that era of intense volcanic activity. One 
is even tempted to surmise, and it appears very possible to do so 
without absurdity, that it’ ‘was one among the consequences of that 
very manifestation of energy. But this is an instance of speaking 
without book on a question which should be rigorously, as it may 
be confidently, left for decision in the hands of New Zealand geol- 
ogists. Cumulative evidence to the same effect, but still more 
explicit in kind, is yielded by a relic of a true dinornis. From it 
we gather that the process of evolution had, in the self-same place 
and time, accomplished more than we could have justly antici- 
pated without such warrant —the production of that more com- 
plete departure from the rest of the Struthionide which we rec- 
ognize inthe moa type. And again, as the ‘‘ wolves” and “ devils” 
of Tasmania, the ‘‘ crowned pigeons” of New Guinea, and the 
‘‘ wallabies ’ of those and other Pacific islands, have been cut off 
from the common ancestral seat of their genera, so also have the 
moas. 


It is indeed somewhat strange that the notion of the same genus - 


of birds existing at one time in Australia and at a later period in 
New Zealand should ever have been thought inadmissible, yet it 
is difficult to see what. other conception of the case should have 
been in the mind of Sir Richard Owen when he spoke of the ad- 
vent of an Australian moa as ‘“‘ an exceptional extension of a New 
Zealand genus to Australia.” At the same time it is by no means 
to be regretted that Owen did take this view, and that in conse- 
quence he regarded with suspicion any Australian claim to moa 
rank, however well accredited. It is to the stimulation of his 
critical faculty by incredulity that we owe the full assurance that 


1 By C. W. De Vis, M.A., in the New Zealand Journal of Science for May, 
4891, 
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‘gine of that year in a letter entitled, 
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there has existed a bird which, though not dinornis, had much in 
it pertaining to dinornis, a aeons of affinity which under the 
circumstances could not have been overstated, but, as stated, is 
quite sufficient to show that Australia was the nursery of the 
sept. 

But let us quit generalities for the more iiwenoaiate object in 
hand, viz., a brief review of the recorded occurrences of the moa 
stock in Australian deposits. As if to excite a hope that such oc- 
currences would be frequent, the first of all the extinct birds of 
Australia to be drawn from those deposits and made known to 
science was a struthious bird dwarfing in size not only existing 
cassowaries and emus, but the emu which was contemporary with 
it. A thigh-bone of this bird was discovered in the year 1836 by 
Sir Thomas Mitchell in a brecchia cave in Wellington Valley, New — 
South Wales. It was examined by Sir Richard Owen, and figured 
by him in an appendix to Mitchell’s ‘‘ Three Expeditions into the 
Interior of Eastern Australia,” 1838. At that time, as we are sub- 
sequently informed, Owen determined the bone ‘to belong toa 
large bird, probably from its size struthious or brevipennate, but 
not presenting in its femur characters which justified him in sug- 
gesting closer affinities.” The study of moa bones in after years 
enable him, he says, to perceive that in some features of impor- 
tance the cave femur ‘‘ resembles that bone in the emu rather than 
in dinornis.” We learn further that ‘‘the length of this fossil 
was 18 inches, the breadth of the middle of the shaft not quite 3 


inches,” — measurements which are noteworthy, as they render it 


apparent that in its dilated proportions the bone was much more © 
like the dinornis femur than that of the emu, which has a breadth 
of only 14 inches to a length of 82 inches. 

Thirty-three years elapsed before any further light was thrown . 
upon a problem which was sufficiently obscure. It then issued 
from the Peak Downs, near the centre of Queensland, where in 
1869 a well was being sunk. The workmen passed through thirty 
feet of the residuum of basaltic decomposition, the “black soil ” 
characteristic of ‘‘downs” country, then through 150 feet of drift 
pebbles and bowlders. Lying on one of the.bowlders, at 180 feet. 
from the surface, they met with a short. thick femur, which was © 
happily preserved from the usual fate experienced by such finds, 


and, more happily, passed into the hands of the well-known geo- 


logist, the Rev. W. B. Clarke. In concert with Mr. G. Krefft, 
then curator of the Australian Museum, Mr. Clarke compared 
it with the moa bones, with the result that he felt himself 
justified in announcing the discovery in the Geological Maga- 
‘*Dinornis an Australian 
Genus.” At Sir R. Owen’s solicitation a cast of this bone was sent 
to him by the trustees of the Australian Museum, and this, in 
1872, formed the subject of a communication from Owen to the 
Geographical Society. After pointing out at length the characters. 
in which this femur resembles dinornis and dromzeus (emu) re- 
spectively, the examiner decides ‘‘ that in its essential characters 
it resembles more that bone in the emu than in the moa, and that 
the characters in which it more resembles dinornis are concomitant 
with and related to the more general strength and robustness of 
the. bone, from which we may infer that the speciés manifested 
dinornithic strength and proportions of the hind limbs combined 
with characters of closer affinity to the existing more slender 


limbed and-swifter wingless bird peculiar to the Australian conti- 


nent.” To the bird represented by the fossil Owen gave the name 
‘¢dromornis,” a name significant of his conception of the para- 
mount affinity displayed by its femur. If with that judgment a 
succeeding observer finds it impossible to completely harmonize 
his own conclusion, and says so, it is because in this case compul-. 
sion rides rough-shod over peril. That the dromornis bone has 
important features which relate it to the emu rather than to the 
moa is a position which is unassailable, but that these alone are 
its ‘‘ essential” characters is a postulate, and one that has no right 
to command assent. Essential they are among the dromean 
features of the bone; but of the compound dromornis bone as a 
whole they form but a part of the essentials. The absence of the 
air-duct communicating with the interior of the bone, a charac- 
teristic dinornithic feature, seems quite as important as a structural. 
index to habit as the dromeean set of the head of the bone; and, 
being strictly dinorthic, it is not ‘‘ related to the general strength 
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and robustness of the bone,’ but to its comparative solidity 
Again, the ‘“dinornithic strength and proportions of the hind- 
limbs” is a reminder which should’ carry more weight than it 
was probably intended to bear, but is nevertheless but a partial 
statement of the fact, for it leaves out of consideration the great 
difference in the relative proportions of the bone under examina- 
tion. It is not that the bone is altogether larger or smaller in the 
same ratios of length and breadth, but in different ratios, the dro- 
mornis and dinornis ratio being much the same. The dromornis 
femur is but one-third longer than that of the emu, yet its shaft 
is twice as thick transversely, and its upper end is more than twice 
as broad. With such bones the bird would probably have the gen- 
eral appearance, the gait, and babits of a moa rather than those of 
anemu. In short, dromornis exhibits at the least an intermediate 
form between the moa and the emu, probably a nearer approxi- 
mation to the former than to the latter. 

After another interval of fifteen years a third dinornithic iene 
was picked up in King’s Creek. on the Darling Downs, by Mr. 
Daniels, and by him presented, with other contemporaneous fossils, 
to the Queensland Museum. This again presents the upper end of 
a thigh-bone, but minus the upper part of the great trochanter, 
which appears to have been shorn off by the abrading action of 
drift sand while the bone projected from the bed of a watercourse ; 
in other respects it is in excellent. preservation. Repeated com- 
parison of this bone with species of dinornis, with dromornis, 
casuarius, dromeeus, struthio, and rhea, has removed from the 
mind of its describer all doubt of the former existence of the typi- 
cal moa in Australia. 
any one of the femurs from New Zealand as any two of these, 
specifically different, resemble each other, a view which of course 
implies the absence from it of features notably present in the emu 
bone. The most important of these is one to which reference has 
already been made. The “‘ head” of the bone, or that hemispheri- 
cal projection which fits into the corresponding cavity of the hip- 
bone, stands out prominently in the moas, in consequence of the 
neck behind it being somewhat long and of considerably dimin- 
ished diameter; whereas in the emu the neck is short and thick, 
so that the limits of the head, especially on its upper surface, are 
less distinguishable. In this feature, easier to recognize by inspec- 
tion than by description, dromornis agrees with the emu, while. 
the Queensland moa exhibits the comparatively slender neck and 
well-defined head of its New Zealand successors. It is not neces- 


sary at this moment to insist upon the value of the several char- 


acters which aid in the generic identification of this bone with 
dinornis; they are to be found by any one sufficiently interested 
in the matter in the ‘‘ Proceedings” of the Royal Society of 
Queensland for 1884. To others a recapitulation of them would 
be tedious. | | | | 
Unfortunately the identification has not yet been supported by 
further testimony, a circumstance which can hardly be thought 
surprising when the extreme slowness with which dinornithic re- 
mains have been brought to light is borne in mind: three bones in 
~ over half a century has been the rate of discovery hitherto. Adding 
to these three others from which no precise information can be 
derived, viz., two ribs provisionally referred to dromornis, and the 
shaft of a femur too imperfect for determination, but certainly 


not dromornis, and in all probability not dinornis, all the fossils — 


of this kind known to the writer have been mentioned. Ina 
fairly numerous collection of bones of contemporary birds the 
paucity of such fossils is conspicuous, but it would hardly be safe 


to infer from that circumstance that the birds themselves were > 


rare. The most we can say is that they were not among the ordi- 
nary frequenters of the lower levels in which the ossiferous drifts 
of the period were accumulating. It is therefore with sustained 
eagerness that every fresh tribute of bones is received and inspected, 
since the hope is always present that they may contain some fur- 
ther proof of the reality of the Queensland moa, as convincing to 
others as it would be welcome to the assertor. | 
Be it.at the same time observed that there is no reason why a 
greater amount of proof should be demanded in this case than in 
others. There is no inherent improbability involved by it so great 
as to justify inordinate doubt, since the passage of dromornis into 
-dinornis is not so long and difficult a matter as to require for its: 


SCIENCE. 


. accomplishment a new home and a geological remove. 


To him it appears to resemble as closely | 
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~The only 
objection to be raised against it is that it confirms and accentuates 
the antecedent difficulty created by dromornis itself, —the difficulty 
of accounting for the presence of moas in New Zealand under 
their lately existing circumstances. It is not a mystery that they 
should have been there at all, since it is anything but. incredible 


that a subsidence of ten or twelve thousand feet should — during 
a geological age which has seen the whole Australian fauna pro- 


foundly changed — have taken place in an area liable to volcanic 


disturbance, such as we see effects of in Australia and feel the 


throes of in New Zealand. Before that subsidence, Mount Cook, 
from a height about equal to the Cordilleran peak of elevation, 
Aconcagua, would have looked down and over continuous land 
as far as the snow-capped mountains of Queensland, the view 
unhindered by the intervening peak of Lord Howe’s Island,— the 
refuge of Meiolanian reptiles once in communication with their 
kinsfolk in Australia. The true difficulty is not the isolation of 
New Zealand from Australia, but the strange isolation of the moas 
from all other forms peculiar to Australian life. Why should 
their stock alone have escaped to an eminence of the sinking sur- 
face, or alone been introduced into the insulated land, or alone 
survived some change in its life-conditions fatal to the rest? . The 
moa in New Zealand is the question that calls for an explanation; 


“and in proof that it does call for an explanation, and is not to be 


dismissed as a voiceless phantasy, we point to dromornis followed. 
(structurally) by dinornis in Australia, and we wait for its solution 
in the work of New Zealand’s naturalists. 


—e 


DESTRUCTIVE LOCUSTS. 


SINCE the great ‘“ grasshopper years” of 1873—76 there have 
been frequent outbreaks of comparatively local species, as well . 
as a few cases in which small swarms of the Rocky Mountain locust 
have flown out into the subpermanent region and have occasioned 
some damage for a year or so. The most notable cases have been 
the outbreaks of the lesser migratory locust in New Hampshire in 
1883 and 1889, the extraordinary multiplication of the devastating 
locust in California in 1885, the increase of local species in Texas 
in 1887, the multiplication of a chance swarm of the Rocky 
Mountain species in a restricted locality in Minnesota’ in 1888, and 
last year’s damage in Idaho by several non-migratory species com- 
bined. 

For a number of years the first and second reports of the United 
States Entomological Commission, which contained the results of 
the labors of the commission upon the Rocky Mountain locust, 


have been out of print, and yet with every renewed alarm caused 


by locusts there has been a great demand upon the entomological 


division of the United States agricultural department for informa- 


tion, which could only be supplied by correspondence or by pub- 
lishing the information in local newspapers. For a time the de- 
mand was filled by supplying the annual report of the department 


for 1877, which contained bodily the chapters upon remedies from 


the first commission report. 
also soon exhausted. 

The fact that Mr. Bruner, in his last summer's trip to Idaho, 
investigated the latest rumors, and found that considerable dam- 
age was being done, and that the farmers were not acquainted 
with even the most rudimentary measures for protection and 
remedy, showed the necessity of publishing a condensed and prac- 
tical account of the species which become seriously injurious from 
time to time, and of republishing in as brief form as possible the 
matter on remedies and preventives from the reports mentioned. 
The result is the publication by the government of a bulletin: on 
‘¢ Destructive Locusts,” prepared by Professor C. V. Riley, gov- 
ernment entomologist. This bulletin is, in fact, a reproduction 
of matter already published but now inaccessible for dissemina- 
tion, and which, from its nature, has a permanent value, together 
with such additional facts as subsequent experience has revealed. 
It contains no technical matter whatsoever, and the farmer will 
be able to recognize the different species from the figures which 
accompany the consideration of each. 

The portion which relates to remedies, while ‘iawn up for use 
against the Rocky Mountain locust, will apply in large part to 


The supply of this document was 
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other migratory locusts, as well as to the non-migratory species. 
Detailed descriptions of the various machines which were given 
in the original reports are, for the most part, omitted, in the belief 


that the figures themselves will be sufficiently suggestive for the — 


purpose. In point of fact, many of these machines, especially the 
more complicated, while serviceable, cannot be recommended to 
the average farmer dealing with the locust plague, and experience 
has shown that those simple forms providing for the use’ of coal- 
oil and coal-tar are, on the whole, the most efficacious against the 
unfiedged insects. It is, therefore, to this portion of the bulletin 
that Professor Riley particularly calls the attention of those need- 
ing the information contained in it. But little experience of 
practical value has been had since the last great invasion; hence 
little has been added to this section of the bulletin beyond a brief 
description of the trapping system used in Cyprus against the 
migratory locusts of the Old World, and an account of the bran- 
arsenic mash remedy used in California 1 in 1885 against the devas- 
tating locust. 


THE TREES OF TASMANIA. 


THE government of Tasmania has recently issued a publication, 
the ‘‘ Tasmanian Official Record,” which contains much useful and 
interesting information concerning the trees of that island. It is 
peculiarly a forest country, and many of the trees are of great 
dimensions, towering over and eclipsing the lesser undergrowths 
on plains, valleys, hills, and mountain slopes. Of the 16,778,000 
acres comprising the total area, there are only 75,000 acres occu- 
pied by lakes, and 488,354 acres of cultivated land only partially 
cleared of its timber. With the exception of minor areas on the 
tops of mountains or among the barren uplands of the western 
highlands, the whole of the rest of the country is occupied with 
an almost continuous virgin forest, mainly composed of the vari- 
ous forms of eucalypti (gum trees), one noted example of which, 
the Iolosa blue gum, has been recorded as measuring 330 feet 
high. Many of these trees have stems measuring 150 feet high 
without a branch, with a girth of about 40 feet towards the base; 
and it is also recorded that a blue gum at Southport (Hucalyptus 
globulus), the prevailing tree towards the south of the island, 
‘¢ contained as much timber as would fully suffice to build a 90- 
ton schooner.” 

With such a wealth of forest trees, Pasa’: 3 sources of timber 
supply must be infinitely great, and in the near future must be of 
great industrial value; but the difficulties of transit, the ignorance 
of their economic value in distant markets, the plethora of local 
supply, and the necessity for clearing the land in the most conve- 
nient way, all tend, it is said, to produce waste and improvidence 
in respect of timber products, which might soon become a great 
source of national wealth. | 

The necessity for the better conservation of the natural forests 
in Tasmania has lately commanded the attention of the local gov- 
ernment, and a department has been created for the purpose of 
establishing conserved areas, and for regulating all matters con- 
nected with the cutting of timber on government lands, 

The following is a description of the more important timbers as 
regards their industrial value. 
cipally in the southern parts of Tasmania, where it attains great 
dimensions. Many of these trees exceed a height of 280 feet, with 
a girth of from 40 to 50 feet, 
tree,” near Hobart, is stated to have a circumference of 107 feet 
at a height of four feet from the ground. The timber of the blue 
gum is of rather a pale color, hard, heavy, strong, and durable. 
In transverse strain its strength is about equal to English oak. It 
is used in bouse and ship building, and also by carriage builders 
and manufacturers of tools.: 

The ‘‘ peppermint tree” has a wide range, as it is found in the 
southern and eastern humid districts of Victoria and New South 
Wales, as well as in Tasmania. It varies greatly with altitude, 
climate, and soil, and is found at all heights up to 4,000 feet ele- 
vation. In the poorer lands the trees, though tall, are not re- 
markably so, but in the deep wooded gullies and in the moist 
ravines of mountains it attains such remarkable dimensions that 
it has obtained the distinction of the ‘‘ giant eucalyptus” of Aus- 


“on the mainland of Australia. 


indestructible i in any situation. 


The blue gum has its home prin-_ 


A tree called ‘* Lady Franklin’s — 
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tralia. The timber of this tree is useful for many kinds of car- 
penters’ work, as in drying it does not split. It is also used in 
ship-building, for keelsons and planking. Besides its timber, this 
tree is-famous for other products of value. The ashes of the foli- 
age yield, it is stated, ten per cent pearlash; and from one thou- 
sand pounds of fresh leaves, with their small stalks and branches, 
the yield of eucalyptus oil by far surpasses all that of other con- 
geners, amounting to five hundred ounces per thousand pounds. 

The stringy-bark gum is a valuable tree, found in abundance in 
Victoria, South Australia, and Tasmania. It is straight stemmed 
and of rapid growth, attaining a maximum height of 300 feet. 
The wood of this tree supplies a large portion of the ordinary sawn 
hard timber for rough building purposes. It is also well adapted — 
for carriage, cart, and wagon building, wheelwork, and agricul- 
tural machinery, as well as for the framing of railway carriages 
and trucks. The white gum, or “manna tree,” is abundantly 
distributed throughout the island, and has also a wide distribution, 
Its timber is used for shingles, 
rails, and for rough building materials. The small branching 
trees on open ridges and plains are noted for exuding a sugary 
substance called ‘‘ manna,” which is esteemed a great luxury, and 
is eagerly sought for by the young. 

The gum-topped stringy bark is held in high esteem in Tas- 
mania, and the chief peculiarity of this tree is that, while the 
lower part of the butt is clothed with a thick fibrous bark, the 
upper part and the smaller limbs and branches are quite smooth. 
The timber from this tree is highly prized, and it is described by 
competent authorities as second only to the blue gum. The iron 
bark is a valuable tree attaining a height of 150 feet. The trunk 
is sawn into good timber, and it is also used for posts and rails. 

One of the most handsome of the native trees is the blackwood, 
which is widely distributed along the slopes of the north-west 
coast. Itattains a height of from 60 to 130 feet. The timber is of 
a brownish color, closely striped with streaks of various shades 
of a reddish brown. The more ornamental logs of this wood are 
exceedingly beautiful, and fetch a high price. The myrtle or 
beech is common in Tasmania, and forms a large proportion of the 
forests. The ‘“‘huon” pine is said to be the grandest and most 
useful of all the soft woods. Itis abundant along the rivers of the 
south-western parts of the island, attaining a height of from 60 to 
120 feet, with a diameter of three to eight feet. Its timber is almost 
It is largely employed, locally, for 
all kinds of furniture and ornamental work, and is the most highly- 
esteemed of all kinds of wood for the lighter sea craft.. Among 
the other trees of Tasmania may be mentioned the red pine, oyster 
bay pine, silver wattle, black wattle, and native cherry. 


LETTERS TO THE EDITOR. 


Growth of the Face. 


DuRineG the past year investigations upon the physical growth 
of children have been conducted in the Worcester schools. The 
preliminary tables on the growth of the female face bring out 
some facts of considerable interest. There seem to be three dis- 
tinct periods, the first ending about the seventh year, and the 
third beginning about the fifteenth year. A striking peculiarity 
is the seemingly abrupt transition from the types of one period to 
those of the succeeding. The sudden disappearance of the lower 
widths of face, and the equally sudden appearance of the types of 
the succeeding period, e.g., the sudden shooting up of the widths 
to almost adult dimensions at about the age of eight or nine offset 
by the equally sudden disappearance of the distinctively childish 
characteristics at the age of eleven. These peculiarities also ap- 
pear at the ages of twelve and fourteen respectively in the suc- 
ceeding period. This would seem to indicate the very slow growth 
of some children until the ages of about eight and fourteer re- 
spectively are reached, and then a very rapid development of each 
individual to her proper position in the series. This Axel Key 
found also to be true with respect to the total height of the Swedish 
children observed by him. 

- In the second period very many of the forms are already adult, 
and, if not at their fullest development, have very nearly ap- 
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proached it. 
is somewhat slow, about 6.5 millimetres in all, but for the next 
four years, the period of adolescence, the growth is 6.2 millimetres. 
From the fourteenth year on there is very little advance, the maxi- 
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mum seeming to be reached at about 128 millimetres in the twen- 
tieth year. 

On comparing this growth with that of the male face some dif- 
ferences are noticeable. The male face is, with perhaps a single 
exception, larger for the same period of life and for the same years: 
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From the fifth to the tenth year inclusive the growth — 
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BOOK-—REVIEWS. 


The Evolution of Marriage and of the Family. By CH. LETOUR- . 
NEAU, New York, Scribner. 873 p. $1.25. 


AmonG the distinguished French students of sociology, Professor 
Letourneau has long stood in the first rank. He approaches the 
great study of man free from bias and shy of generalizations. 
To collect, scrutinize, and appraise facts is his chief business. In 
the volume before us he shows these qualities in an admirable 
degree. The subject is one of the most vital in social dynamics, 
for the relation of the sexes is the foundation of primitive society, 
and on primitive rests and grows all higher social development. | 

He dismisses as unfounded the extravagant views of McLennan, 
Lubbock, and our own countryman, Morgan, who would identify 
primitive marriage with sexual promiscuity. Here, as elsewhere, 
his opinions are based not merely on the facts of ethnography, 
but on numerous analogies drawn from the higher orders of the 
animals inferior to man: for Letourneau holds, along with all 
other leading ethnographers, that in the senses and emotions man 
reveals no other distinction above the beast than one of degree, 
nowhere one of kind; and to understand the motives and customs 
of the savage state, more is learned from the brute than from the 
civilized man. 
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it appears to grow more rapidly and continues to grow later in life. 
Massing the cases after twenty, the advance is seen tc be far beyond 
the breadth attained at nineteen, rising to about 188 millimetres. 
At about nine years the two types approach very near, and it is 


not at all unlikely that, as found in the case of height by Bow- — 


ditch in Boston and Peckham in Milwaukee, the female face 
may for a short period become the broader. Further investiga- 
' tions will be required to determine this point, the present investi- 
gation having been made on not more than twenty-five hundred 
persons, including both sexes, GERALD M. WEST. — 

Clark University, Worcester, Mass., June 18. 
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125.4 . 


His range of comparison covers all races and extends over all 
conditions of society. At the close of his attractive pages he ven- 
tures to forecast the future of the institution of marriage. He 
believes that it will be a merely civil contract, monogamous in 
character, easily contracted, and freely dissolved by simple mutual 
consent of the contracting parties. Something very near this is 
already the case in the more enlightened of the Swiss cantons and 
of the United States. The utmost facility of divorce, with proper 
guarantees for the interest of the parties concerned,— children and 
parents,— is the condition to which this work, as well as other 
unprejudiced studies of the marital relation, unfailingly point. 
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AMONG THE PUBLISHERS. 


THE agitation in the religious world has now come around to 
the point which is treated in ‘‘ An Honest Hypocrite,” a novel by 
the Rev. E. Staats DeGrote Tompkins, published by the Cassell 
Publishing Co. 


—G. P. Putnam’s Sons have just issued ‘‘ Politics and Property ; 


or, Phronocracy,” a treatise on a compromise between democracy 


and plutocracy, by Slack Worthington. 


— Professor Lanciani contributes to the July number of the 
Atlantic Monthly a paper on ‘ Underground: Christian Rome,” in 
which he tells of the discovery of the Christianity of an ancient 
Roman family from the excavation of their ancient burial place. 
This is followed by ‘‘The Old Rome and the New,” sufficiently 
described in its title, by Mr. W. J. Stillman; a paper by Bradford 
Torrey on the ‘‘ Male Ruby-Throat;” the ‘‘ Story cf a Long In- 
heritance,” by William M. Davis, which, though no one would 
ever suspect it, is devoted to tornadoes. Mr. Nathaniel Southgate 
Shaler’s paper on ‘‘ College Examinations,” which will PaCue re- 
mark, is among the other features of the number. 


— A valuable book for all interested in the numerous applica- 
tions of electricity is T. O’Conor Sloane’s ‘‘ Arithmetic of Elec- 
tricity’ (New York, Henley & Co. §1.). 
on electrical calculations of all kinds, reduced to a series of rules 
in sUDDIG oy and {byOrvEns seaole the use of wees arithmeti- 
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| electrical work. 


It is a practical treatise 
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cal methods. Each rule is illustrated by one or more fractical 
problems, with a detailed solution of each one. There is also an 
extensive series of tables, covering pretty thoroughly the field of - 
It may be added, that, in addition to the arith- 
metical solutions of the problems, there is given after each rule, 
wherever practicable and useful, the usual algebraic formula. 


— In the Century for July Professor Edward S. Holden of the 
Lick Observatory has a paper on popular astronomy, entitled, “ A 
Lunar Landscape,” with pictures from negatives taken at the Lick 
Observatory. | | 


_—/In their series of introductory science faxes books, Macmillan 
& Co. have published ‘‘ An Introduction to the Study of Botany,” 
by Edward Aveling, fellow of University College, London. The 
volume is intended as a guide to the study of botany, and assumes 
on the part of the reader no knowledge of the subject. While in 
its general plan the work is based on the syllabus of the science 
and art department at South Kensington, it cannot fail to prove 
helpful to all who take up the study of botany, no matter what 
special end they may have inview. The book has 271 illustrations, 
and a glossary of over six hundred words. A novel feature is that 
the pronunciation in English is given of every Greek work used to 
show the derivation of the botanical terms, 


— Henry Holt & Co. will publish early in September a complete 
‘‘Text-Book of Elementary Physics,” chiefiy experimental, by 


Edwin H. Hail, assistant professor of physics in Harvard College 
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and who has had a ong practical experience in 


all kinds of book-work. 


Scientific Work a Specialty, Correspondence 
solicited. 
Reference: Editor of Science. 
H. A. ANDREWS, care “Science,” 


47 Lafayette Place, New York. 


BOOKS: How to Exchange them for 
others. Send a postal to the ScIENcE exchange 
column (insertion free), stating briefly what, you 
want to exchange. ScreNcE, 47 Lafayette Place, 
New York. 


** The Week, one of the ablest papers on the con- 
tinent.” —Descriptive America. 


THE WEEK, 


A Canadian Journal of Politics, Literature, Science 
and Art. 


PUBLISHED EVERY FRIDAY. | 
$3.00 per Year. §1.00 for Four Months. 


THE WEEK has entered on its EIGHTH year of |. 


publication, greatly improved in every respect, 
rendering it more worthy the cordial support of 
every one interested in the maintenance of a first- 
class literary journal. 

‘The independence in politics and criticism which 
has characterized THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve its literary character 
and increase its attractiveness as a journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to 
its columns, and the constant aim of the Publisher 
will be to make THE WEEK fully equal to the best 
literary journals in Britain and the United States. 

As heretofore, PROF. GOLDWIN SMITH will, from 
time to time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 


‘gions of Parliament. 


THE WEEK being the same size as ‘“* Harper’s 
Weekly,” is the largest paper of its class on the 
continent. 

SEND FOR FREE SAMPLE COPY. 


C, BLACKETT ROBINSON, Publisher, 


5 Jordan St., Toronto, Canada 


THE 


AMERICAN GEOLOGIST FOR 1894 


AND 


BIEN’S NEW ATLAS Of THE METROPOLI- 
TAN DISTRICT, 


will be given to New Subscribers to the 
GroLoaist for $25.00 (which is the regular 
price of the Atlas alone), if ordered through 
the GEOLOGIST. 

For other premiums see the.GEOLOGIST for 
Nov., Dec., and Jan. Address 


THE GEOLOGICAL PUBLISHING COMPANY, 


Minneapolis, Winn. 


THE BOTANICAL GAZETTE. 


A monthly illustrated journal of botany in 
all its departments. 
25 cents a number, $2.50 a year. 


Address PUBLISHERS BOTANICAL GAZETTE, 


Crawfordsville, Ind. 


Publications of the University of Pennsylvania. 
SERIES IN 


Philology, Literature and 
_ Archeology. 


Vol. I. now ready. 


1. Poetic and Verse Criticism of the Reign of Eliza- 
beth. By Felix E. Schelling, A.M., aaa 
Professor of English Literature. $1.0 


2. A Fragment of the Babylonian ‘ ene Epic. 
By Morris Jastrow, Jr., Ph. D., Professor of 
Arabic. 60 cents..- 


3. @. IIpés with the pocueaye b. Note on a Pas, 
sage in the Antigone. wnt William A, Lamberton 
A.M., Professor of the Greek Language and Lit- 
erature. 50 cents. 


4, The Gambling Games of the Chinese in America. 
Fan tan and Pak kop pid. By Stewart Culin, 
Secretary of the Museum of PEON OEY and 
Palwontology. 40 cents. 


In preparation. 


The Terrace at Persepolis. By Morton W. Easton, 
h.D., Professor of Comparative Philology. 

An Aztec "Manuscript. ‘By Daniel G. Brinton, M.D., 
PT reseon of American Archeology and Linguis- 

ics 

A Monograph on the Tempest. 
‘Furness, Ph.D., LL.D. 

Recent Archeological Explorations in New Jersey. 
By Charles C. Abbott, M.D., Curator of the 
American Collections. 

Archeological Notes in Northern Morocco. By Tal- 
cott Williams, A.M., Secretary of the Museum 
of Egyptian Antiquities. 

a. On the Aristotelian Dative. 6. On a Passage in 
Aristotle’s Rhetoric. By William A. Lamberton, 
A.M., Professor of the Greek Language and. 
Literature. 

A Hebrew Bowl Inscription. By Morris Jastrow, 
Jr., Ph.D., Professor of Arabic. 

The. Life and Writings of George. Gascoigne. By 
Felix E. Schelling, A.M., Assistant Professor of 
English Literature. 

The Papers of this Series, prepared by Professors 
and others connected with the University of Penn- 
sylvania, will take the form of Monographs on the 


By Horace Howard 


‘subjects of Philology, Literature, and Archwology, 


whereof about 200 or 250 pages will form a volume. 

‘The price to subscribers to the Series will be $1.50 
per volume; to others than subscribers, $2.00 per 
volume. 

Each Monograph, however, is complete in itself, 
and will be sold separately. 

It is the intention of the University to issue these 
Pe noereune from time to time as they shal! be pre- 
pare 

Each author assumes the responsibility of his own 
contribution. 


N. D.C. HODGES, 
47 Lafayette Place, New York, N. Y. 


BOOKS: How to get them, If there is any 
book or pamphlet that you want, write to the Science 
Book Agency, 47 Lafayette Place, New York.. 


JULY 3, 1891.] 


and Joseph Y. Bergen, Jun., instructor in the Boston English High 
School. This book will contain, among other things, the forty 
required experiments mentioned in the Harvard pamphlet, and 
cuts from photographs of some of the more novel elementary ap- 
paratus actually in use in the Harvard College physical laboratory. 
The same publishers also have in press an ‘ Elementary Labora- 
tory Physics” for high schools, by Charles R. Allen of the New 
Bedford High School. 


— Macmillan & Co., the publishers of Mr. Joseph Pennell’s 
‘¢Pen Drawing and Pen Draughtsmen,” will issue in July a book 
by the same author, descriptive of the River Thames, under the 
title ‘‘ The Stream of Pleasure.” 


— Cassell Publishing Co. have ready ‘‘ The Letters of Marie 
Bashkirtseff,” which, by special arrangement with Madame Bash- 
kirtseff, the mother of the writer, and the French publishers, are 
published in this country before their appearance in France. An- 
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dré Theuriet, the editor of the ‘‘ Journal of Marie Bashkirtseff,” 
has edited these letters also. The book is uniform in typography 
and binding with the ‘‘ Journal,” and contains new portraits of 
Marie, with reproductions from her sketches, besides other illus- 
trations. 


— D. C. Heath &.Co., Boston, will issue very soon, ‘‘ Studies in 
United States History,” for use in grammar schools, by Mary 
Sheldon. Barnes, author of the ‘‘ Studies in General History,” and 
Earl Barnes, professor of bistory in Stanford University, Califor- 
nia. 


— For the New England Magazine for July, Professor J. L. Ewell 
of Howard University, Washington, writes on ‘‘Schliemann’s 
Discoveries in Hellas;” and William M. Salter, in ‘‘ Emerson’s 
Views on Reform,” shows what a radical the Concord philosopher 
was, and how few of the most advanced reformers of to-day are 
as advanced as he was in his ideas of social comity. 


Sent free by post by 


Lchaustion 


POPULAR MANUAL OFVISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 


For use in Colleges and Normal Schools. 


N. D C. HODGES, 47 Lafayette Pl., N. Y. 


Speech Reading and Articulation 
Teaching, 


By A. MELVILLE BELL. 


Price 50 cents 


Horsford’s Acid Phosphate, 


The phosphates of the system 
are consumed with every effort, 
and exhaustion usually indicates 
a lack of supply. The Acid 
Phosphate supplies the phos- 
phates, thereby relieving exhaus- 
tion, and increasing the capacity 
for labor. Pleasant to the taste. 


Dr. A. N. Krout, Van Wert, O., says: 

‘* Decidedly beneficial in nervous exhaus- 
tion.’’ 

Dr. S. T. Newman, St. Louis, Mo., says: 

‘CA remedy of great service in many 
forms of exhaustion.’’ 


Descriptive pamphlet free. 


Rumford Chemical Works, Providence, R. |, 


Beware of Substitutes and Imitations. 


CAUTION.—Be sure the word **‘ Hors- 
fords is printed on the label. All others 
are spurious. Never sold in bulk. 


PRIZE ESSAYS OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION. 


Practical Sanitary and Economic Cooking Adapt- 
ed to Persons of Moderate and Small Means. By 
rapes Mary HINMAN ABEL. 12mo, 182 pp. Cloth, 
40 cents. 


No. 1. Healthy Homes and Foods for the Work- 
ing-Classes. By Professor C. Vaughan, M.D. 
Ann Arbor, Mich. 8vyo, 62 pp. Paper, 10 cents. 


No. 2. The Sanitary Conditions and Necessities of 
School-Houses and School-Life. By D. F. Lin- 
coln, M.D., Boston, Mass. 8vo, 388 pp. 5 cents. 


No. 3. Disinfection and Individual Prophylaxis 
against Infectious Diseases. By George M. 
Sternberg, M.D., Major and Surgeon U.S.A. 8vo, 
40 pp. Paper, 5 cents. 


No. 4. The Preventable Causes of Disease, Injury, 
and Death in American Manufactories and 
Workshops, and the Best Means and Appliances 
for Preventing and Avoiding Them. By George 
H. Ireland, Springfield, Mass. 8vo, 20 pp. Paper, 
5 cents. 

The four essays (Nos. 1, 2, 3, 4) in one volume of 
nearly two hundred large octavo pages, thoroughly 
indexed. Cloth, 50 cents. 


N. D. C. HODGES, 47 Lafayette Place, New York. 


_—_——— 


: THE CHEAPEST AND BEST: 


' Woto ENGRAVING G- 


\. 67 PARK PLACE.NEW YORK: 


| ENGRAVING FOR ALL ILLUSTRATIVE AND 
- ADVERTISING PURPOSES - 


Old and Rare Books. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie N_V 


Price, 25 Cents. 


' Practical Instructions in the Art of Reading 


Speech from the Mouth; and in the Art of 
Teaching Articulation to the Deaf. 


[This Work—written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass.—is, so far as known, the 
first Treatise published on ‘‘Speech Reading.”’| 


From Principals of Institutions for the Deaf. 


‘‘ Admirable in its conciseness, clearness and free- 
dom from technicality.” 
wE The simplicity and perfection of this little book. 


" «Full of exact and helpful observations.” 

‘A very interesting and valuable work.” 

ate rules are clearly given and will be of great 
utility.” 

‘‘Every articulation teacher should study it.” 

‘‘A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind. . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of great importance for the student of phonetics.”” 
— Modern Language Notes. 

*,* The above work may be obtained, by 
order, through any bookseller, or post-free 


on receipt of price, from 


N. D. C. HODGES, 
AT Lafayette Place, New York. 


AMERICAN HERO-MYTHS. 


A Study in the Native Religions of the 
Western Continent, 
By D. G. BRinton, M.D. 8°. $1.75. 


THE GRADLE OF THE SEMITES. 


By D. G. BRINTON, M.D., and Morris JAstTRow, JR. 
Ph.D. 8°. 30 cents. 


N. D. C. HODGES, 47 Lafayette P!., New York. 


DO YOU INTEND TO BUILD? 


If you intend to build, it will be a mistake not to send for **SENSIBLE LOW-COST 
HOUSES,” now arranged in three volumes. In them you will find perspective views, 
floor plans, descriptions, and estimates of cost for 105 tasteful, new designs for 
houses, They also give prices for complete Working Plans, Details, and Specifications, 
which enable you to build without delays, mistakes or quarrels with your build- 
er, and which any ome can understand. Vol. I. contains 35 copyrighted designs of 
houses, poste between $500 and $1800. Vol. II. contains 35 copyrighted designs, $1800 to 
$3000. Vol. III. contains 35 copyrighted designs, $3000 to $ rice, by mail, $1.00 
each, or $3.00 for the set. 

*S COLONIAL HOUSES, a volume showing Perspectives and Floor Plans of 
houses arranged in the inimitable style of the Colonial Architecture, and having all modern 
arrangements for comfort. Price, eae 

‘¢ PICTURESQUE HOUSES FOR FOREST AND SHORE ®:—This shows 
Perspectives and Floor Plans of new designs for Summer Cottages, which are romantic, 
convenient, and cheap. Price, $1.00, by mail. 


N. D. C. HODGES, 47 Lafayette Place, New York. 
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A NEW MONTHLY 
‘JHE INTERNATIONAL 


JOURNAL OF MICROSCOPY AND 
NATURAL SCIENCE, 


THE JOURNAL OF THE 


POSTAL MICROSCOPICAL AND WESLEY 
NATURALISTS’ SOCIETIES. 


Edited by ALFRED ALLEN and Rev. 
WILLIAM SPIERS. 


‘GONTENTS OF JULY NUMBER: 


Parasitic Fungi Affecting the Higher Animals. 
The Distance of.the Stars, 
infusoria, Protozoa, etc., Practical Methods of 
_ Preparation. . 7 
The History of the Microscope. 
Our Young Naturalists’ Page— 
A Curious Want of Fear in a Pair of Robins. 


Leap Year, . 
Aspect of the Heavens—July, 1891. 
Collectors’ Notes for July. 
Natural History. Notes. 
The Poison of Toads. 
Effect of Light on Spines. 
Protective Mimicry in Spiders. 
The Phenomenon of <Autotomy in Certain 
Animals. 
- Wesley Scientific Society. 
Reviews. 


$1.75 Per Year. 


To Science subscribers, $1.00 for one year. 
‘ a - _ 50 cents for six mos. 
Sample Copies 10 cents. 


A Journal of Entomology, published monthly 
by the Cambridge Entomological Club. 
$2.00 per year, $5.00 per volume of three 
years. Volume VI. began in January, 1891. 
Back volumes for sale at $5.00 each. Vol- 
ume J. sold only in complete sets. | 


THE WINNIPEG COUNTRY; 
ROUGHING IT WITH AN ECLIPSE PARTY. 


A. ROCHESTER FELLOW. 
(Ss. H. SCUDDER.) 


With thirty-two Illustrations and a Map. 
| 12°. $1.50. 


‘The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage. A neater, prettier 
book is seldom seen.”—Literary World. 

“This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding.”—Boston Transcript. — 

‘The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 


the writer’s style, constitute the claims of. his little 


book to. present attention.”—The Dial. 


READY SOON. 


THE LABRADOR COAST. 


A Journal of two Summer Cruises to that | 
region; with notes on its early discovery, 


on the Eskimo, on its physical geography, 
geology and natural history, together with 


a bibliography of charts, works and articles 


relating to the civil and natural history of 
the Labrador Peninsula. 


By ALPHEUS SPRING PACKARD, M.D., Ph.D. 
8°, about 400 pp., $3.50. 


SCIENCE. 
NEW BOOKS. 
JUST PUBLISHED 


FOSSIL RESINS. © 


This: book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 


‘By CLARENCE LOWN and HENRY BOOTH. 


THE AMERICAN RACE 


‘‘The book is one of unusual interest and value.”— 
Inter Ocean. 
‘Dr, Daniel G. Brinton writes as the acknowledged 
authority of the subject.”-—Philadelphia Press. | 
‘¢The work will be of genuine value to all who 
wish to know the substance of what has been found 
‘out about the indigenous Americans.""— Nature. 
‘¢A masterly discussion, and an example of the 
successful education of the powers of observation.” 
—Philadelphia Ledger. . 


Price, postpaid, $2. : 
SAME AUTHOR. 


RACES AND PEOPLES. © 


“The book is good, thoroughly good, and will long 
-} remain the best accessible elementary ethnography 
in Our language.”"—The Christian Union. 

“We strongly recommend Dr. Brinton’s ‘ Races 
and Peoples* to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the English language.” 
—Asiatic Quarterly. 

“His book is an excellent one, and we can heartily 
recommend it .as an introductory manual of ethnol- 
gy.°—The Monist. . 

“A useful and really interesting work, which de- 
.gerves to be widely read and studied both in Europe 
and America.’’—Brighton (Eng.) Herald. 

“This volume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
grasps very well the complete field of humanity.”’— 
The New York Times. 

“Dr, Brinton invests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that ‘Races and Peoples,’ avowedly a rec- 
ord of discovered facts, is in reality a strong stim- 
ulant to the imagination.”—Philadelphia Public 


The work is of 


BY THE 


“The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic reading.” "—Philadelphia Times. 


Price, postpaid, $1.75, 
THE MODERN MALADY ; or, Sut- 
: Pann Roe oy 
- ferers from ‘Nerves, 
An introduction to public. consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating. Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
| tory of nervous exhaustion and the modes of 
treatment which have at various times been 


thought suitable to this most painful and try- 
ing disease. 


By CYRIL BENNETT. 
12°, 184 pp., $1.50. 


READY SOON. 


THE RADIOMETER. 
By DANIEL 8. TROY. | 


This will contain a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes’ tubes. | 


[ Vou. XVIII. No. 439. 


Fact and Theory Papers 


I. THE SUPPRESSION OF CON- 
— rae By GODFREY W. HAMBLETON, M.D.. 
° G . aa 

‘‘The inestimable importance of the subject, the 
eminence of the author, and the novelty of his work, — 
all combine to render the little treatise worthy of 


special consideration. . . .. We heartily commend 


Dr. Hambleton’s booklet, and wish there were more 
such works.”—Hditorial, Boston Daily Advertiser. 


** The monograph is interesting in style, scholarly, — 


and well worthy of careful consideration. It is de- 
void of technical expressions, and can be easily read 


| and digested.”—Pharmaceutical Era. — 


Il. THE SOCIETY AND THE “FAD.” | 
By APPLETON MORGAN, Esq. 12°. 20 cents. — 
‘“*Mr. Morgan founds a sensible and interesting 

address upon a text furnished by a sentence from 

& young ladies’ magazine ; namely, * Browning and 

Ibsen are the only really dramatic authors of their 

century.’ "—New York Sun. 


lil. PROTOPLASM AND LIFE. By 
C. F. Cox. 12°. 75 cents. — . ioe 
‘To be commended to those who are not special- 

ists.”"—Christian Union. , 

‘* Physicians will enjoy their reading, and find in 
them. much food for thought.’—St. Louis Medical 
and Surgical Journal. . % 

‘** Mr. Cox reviews the history of his subject with 
knowledge and skill.”—Open Court. 

‘*Tt is of extreme interest.”— Medical Age. 

‘* Worthy of a careful perusal.”’—Indiana Medica 
Journal, 

‘* An interesting and popular account of the ten- 
dencies of modern biological thought.”—Popular 
Science News. ce 

*‘All interested in biological questions will find 
the book fascinating.”—Pharmaceutical Era. 

‘* The author displays a very comprehensive grasp 
of his subject.”—Public Opinion. . 

‘* Deserves the attention of students of natural 
sclence.”—Critic. 


IV. THE CHEROKEES IN PRE-CO- 


‘LUMBIAN TIMES. By CYrRvus THomas, 12°. $1. 
Dr. Thomas has already presented to the public 
some reasons for believing the Cherokees were 
mound-bulilders, but additional evidence bearing 
on the subject has been obtained. A more careful 
study of the Delaware tradition respecting the Tal- 
legwi satisfies him that we have in the Bark Record 
(Walam Olum) itself proof that they were Chero- 
kees. He thinks the mounds enable us to trace back 
their line of migration even beyond their residence 
in Ohio to the western bank of the Mississippi. The 
object is therefore threefold: 1. An illustration of 
the reverse method of dealing with prehistoric sub- 
jects; 2. Incidental proof that some of the Indians 
were mound-builders; 3. A study of a single tribe in 
the light of the mound testimony. This work will be 
an important contribution to the literature of the 
Columbian discovery which will doubtless appear 
during the coming two years.. ey 
‘*A valuable contribution to the question, ‘ Who 
were the mound-builders?’ "—New York Times. 
“Professor Cyrus Thomas undertakes to trace 
back the evidences of a single Indian tribe into the 
prehistoric or mound-building age.”"—NV, Y. Sun. 
** An interesting paper.’—Christian Union. 


Vv. THE TORNADO. By H. A. Hazen. 


e 1. ; ; 

“ The little book is extremely interesting.”—Bos- 
ton Transcript. ar 

**A book which will find many readers. The 
chapter on‘ Tornado Insurance’ is of interest to 
all property-holders in the tornado States. ”— Boston 
Herald. ee! ve 

‘* «The Tornado’ is a popular treatise on an impor- 
tant province of meteorology, In which science, the 
author, Professor Hazen of the United States Signal 
Service, may be regarded as an expert.” —Philadel- 
phia Ledger. . | 


VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JOSEPH JASTROW. 12°. . 50c. 
** All students of psychology will find the book full 

of interesting facts, Professor Jastrow’s good qual- 

ities as a thinker and asa writer are too well and 
too widely Known to require comment.”—Public 

Opinion. 2 
‘‘A useful work for psychologists—as well as the 

general reader—by setting forth in brief and easily 

intelligible form the present state of knowledge in 
regard to the time required for the performance of 
mental acts.”—The Critic. 


VII. HOUSEHOLD HYGIENE. By 
MARY TAYLOR BISSELL. 12°. %5 cents. : 
“* A sensible brochure.”—Brooklyn. Eagle. 
_‘* Practical and sensible.”— Public Opinion. 
' *'Phe advice and excellent information which it 
contains are tersely and intelligently. expressed,” — 
Boston Medical and Surgical Journal. 
‘* Practical and simply written.”—Springfield Re-« 


“| publican. 


* The best monograph on home hygiene.”—St, 


Louis Globe-Democrat.. 


In Preparation. - Ak 
VIII. THE FIRST YEAR OF CHILD- 
HOOD. By J. MARK BALDWIN. — 


N. D. C. HODGES, 47 Lafayette Place, New York. 


